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Abstract:

Background & aims: Personalized dietary interventions, are based on clear structured, systematic and
consistent processes and many dietetic associations worldwide recommend process models to
increase quality of care and effectiveness of dietetic consultations. Since behavioral modification is
linked to effective dietetic interventions, behavioral-environmental aspects are explicitly mentioned

already in nutrition assessment by dietetic associations. The aims of the following report are to

investigate the role and importance of components of behavior that influence behavio behavior

change in nutritional assessment, and to illustrate existing tools.
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Introduction:

Personalized dietetic interventions, used as synonymous to dietary advice, are based on consistent
processes. This concept of following and recording a systematic process is described in process models
and indicates that the dietetic intervention is clearly structured and continue along a consistent

algorithm (1, 2).

All process models are focusing on patient centered care, which is best defined by “providing care that

is respectful of and responsive to individual patient preferences, needs, and values and@gsuring that

patient values guide all clinical decisions” (3)

project aims to improve the clarity and consistency of national dietetic process models to unify
education and training of future dietitians. An overview of process models in dietetic care used in
Europe (5) and the role of outcome evaluation are already published (6) This is all done with having

the increased need for evidence-based approaches and cost/outcome efficacy in mind.

Behavioral-environmental Assessment



Nutrition assessment is fundamental for determining dietetic diagnosis as well as planning
implementing, and evaluating the outcome of the dietetic intervention. Furthermore, nutrition
assessment provides the baseline indicators for monitoring and outcome evaluation. National and
international Dietetic Associations (1, 7) and consequently standard textbooks that are widely used in
education and training of dietitians (8, 9) uniformly recommend that behavioral-environmental
components should be integrated in the nutrition assessment in addition to standard components such

as client history, diet history and clinical status (see Table 1 and 2). The reasoning is that additional

evaluation.
In consequence, all dietitians are challenged to assgd#”also ronmental aspects as part
of nutrition assessment.

&
Societies for Clinical Definitions and description

Nutrition

The European Society

for Clinical Nutrition

and Metabolism
(ESPEN) (12) redefined assessment tools like Subjective Global Assessment
A), Patient-Generated (PG) SGA and Mini Nutritional Assessment

‘ A) could be used to facilitate the assessment procedure. Assessment
of the nutritional status comprehends information on body weight, body
height, body mass index (kg/m2), body composition and biochemical
indices. Objectives of the assessment are to evaluate the subject at risk
according to the following measures: - A medical history should be taken,
and physical examinations and biochemical analyses should be performed
in order to decide the underlying disease or condition that may cause the

potential state of malnutrition. - Social and psychological history is taken

to establish potential effects of living conditions, loneliness and




depression on nutritional needs, and whether input from other

professional groups may be of benefit.”

American Society for
Parenteral and
Enteral Nutrition,

ASPEN (2011)(13)

Nutrition assessment is “a comprehensive approach to diagnosing
nutrition problems that uses a combination of the following: medical,
nutrition, and medication histories; physical examination; anthropometric

measurements; and laboratory data.”

Tablel: Definitions of nutritional assessment published by Societies for Clinical Nuifgition

o\

Dietetic associations

Definitions

AND 2017 (7)

Nutrition Assessment is a systemati

om, classify, and

(where “client” refers

reassessment and analysis of the client’s

with accepted standards, recommendations, and/or

The British Dietetic
Association (2016).
Model and Process
for Nutrition and

Dietetic Practice (1)

trition related health issues that affect an individual, a group or a
NpOpulation.

Assessment is the first step in the nutrition and dietetic process. Its
purpose is to obtain adequate and relevant information in order to
identify nutrition-related problems and to inform the development and
monitoring of the intervention.

It is initiated by identification of need, such as screening, referral by a
health professional, self-referral, high level public health data,

epidemiological data or other similar process.

Table 2: Definitions of nutritional assessment published by Dietetic Associations




Based on the limitations of existing definitions and to highlight behavioral-environmental aspects,
IMPECD consortium developed its own definition on nutrition assessment for internal methodological
and didactical purposes. The definition aimed at overcoming the limitations of all previous definitions,

especially concerning the behavioral-environmental aspects.

IMPECD definition: Dietetic Assessment is the first step of the Dietetic Care Process. It is a systematic

process to gather dietetically adequate and relevant information about the client by usin
art methods. The aim is to identify nature and cause of dietetic related problem . The
gathered information are documented in types of categories (client history
environmental aspects, clinical status) or following the International Cla joning,

Disability and Health (ICF)-model.

Information on conditions that influence behavior, i important for the dietitians

to select the appropriate counseling technique dietetic intervention to achieve

needs as well as the baseli wledge of patients to achieve effective changesin behavior
(2, 14).
Often patients have i knowledge and are not able to turn theoretical knowledge into

daily eating p

individual S of readiness to change (19). Dietitians in general do know these principles and a recent

review confirmed the high relevance of assessing baseline motivation for weight management. (20).

However, a closer look at the literature points out inconsistent effectiveness in daily practice. For
example, a prospective cross-sectional study about motivation and weight loss following gastric band
surgery, showed no weight loss differences after 2 years between the highest and lowest quartiles of

readiness of change at baseline (21). Stewart et al. (22) investigated baseline motivation in patients



with non-alcoholic fatty liver disease and demonstrated no association with weight change after 6

months.

In contrast, promising results do exist as well. Type 2 diabetics of low socio-economic status, who were
in the action stage (high readiness to change) had fewer behavioral dietary barriers (p<0.001) and
higher self-efficacy to diabetes management (p<0.001) than diabetics of the same socio-economic
status with lower motivation (23). All in all, the relevance of baseline motivation assessment warrants

further investigation but it seems to be one of the beneficial aspects under certain condjgions.

Depressive symptoms, emotional distress and anxiety are known to neg
physical activity. Fatigue complicates behavior change through reduc

activity and general lethargy (24). Assessing these behavioral-envij

shown in table 4.

VN
Model Short description of theory
CBT es thhll behavior is learned and that environmental and
Cognitive Behavioral | inte/R@l factors are related to one’s behavior. The theory endorses self-
Theory (32) ito and problem solving, leading to more awareness of internal
rnal cues and their response.
C-SHIP

is model focuses on the individual's encodings and construals,

Cognitive-Social pectancies, affects, goals and values, self-regulatory competencies,

Health Information and their interactions with each other as well as the health-relevant
Processing (33) information in the course of cognitive-affective processing.

COM-B system The COM-B sytem is a model of behavior change: behavior (B) occurs as
capability, the result of interaction between three necessary conditions, capabilities
opportunity, and (C), opportunities (O) and motivation (M).

motivation (34)

NLP NLP is a communication framework using techniques to understand and
Neurolinguistic facilitate change in thinking and behavior to achieve specific goals in life.
programming (35) According NLP there is a connection between neurological processes

(neuro-), language (linguistic) and behavioral patterns learned through
experience (programming).




TT™
Transtheoretical

The TTM was developed and introduced to understand behavior change,
especially associated with addictive behavior. According TTM change

Model (18) involves progress through six stages: precontemplation, contemplation,
preparation, action, maintenance, and termination.

Mi Ml is a directive person-centered approach designed to explore

Motivational ambivalence and activate motivation for change. A key component is to

Interviewing (36, 37) | acknowledge that clients are entitled to make no change. Ml invites
people to consider their own situation and find their own solution.

TPB The TPB predicts and explains human behavior in specific contexts.

Theory of Planned Behavior is influenced by intentions to perform that behavio

Behavior (38) these intentions are preceded by attitude, social norm and sel

Bandura’s social
learning theory (16)

ASE-model

Attitude, Social Norm,
Self-Efficacy model
(39)

Theory of Planned Behavior (TPB) an
theory to explain behavioral intentio

ACT

Acceptance and
Commitment Therapy
(40, 41)

¥ironmental contingencies.
geliefs and other symptoms

PAPM
Precaution Adoption
Process model (42)

rsonally engaged", "engaged and deciding
"planning to act but not yet having acted", "having decided

5As model
Assess, Advise, Agree,
assist, arrange (43)

avroad range of behaviors and health conditions.

GROW-model (44)

e GROW model (or process) is a linear method for goal setting and
blem solving.
Goal setting for the session (short and long term)
R Reality checking to explore the current situation
(0] Options and alternative strategies, or course of actions
W What is to be done, when and by whom and the will to do it

Table 3: Ithant counseling techniques to assess behavioral-environmental aspects in nutrition

assessment

Several psychological factors can have an negative impact on the outcome of the dietetic intervention.

Therefore, important components of assessing behavior are also factors affecting behavior as

depression, fatigue, emotional distress and anxiety.



Nutrition literacy

,Nutrition literacy is knowledge of nutrition principles and skill in food-related tasks“ (45). Dietetic
interventions are pointless if the patient does not understand the instructions of a dietitian (15).
Nutrition literacy tests can check the ability, not only to read and write, but also to process dietary
information (46, 47). Knowing the level of nutrition literacy of clients enable dietitians to tailor
information in formats patients understand (48). Nutrition literacy questionnaires can detect both,

nutrition knowledge and nutrition skills. Consequently, using literacy questiongaires during

Behavior is influenced not onl

7

fatigue, emotional distre nd anxi and these are important components to be assessed.

parameter.

Depressive symptom

aluated dietary change in about 3000 breast cancer survivors and showed
baseld ) S®ms to cause lowered completion of dietary recalls and visits in the control
grot o@havioral activation in the intervention group counteracted the impact of
depress oms. Further trials confirmed the association between depressive symptoms and
dietary intak@mainly in obese patients, in which depressive disorders are prevalent (52, 53). Appelhans
et al. (52) used the Beck Depression Inventory (BDI-Il) (see table 4) and showed that more severe
depression associates with poorer diet quality in obese patients. Somerset et al. (53) investigated
adherence to a 10-week weight loss intervention in 64 overall healthy participants without diagnosed
depression and BMI > 27 kg/m2. The results showed that depression symptoms analyzed by Beck

Depression Inventory (BDI-Il) negatively correlates to the duration of participation (r = 0,38, p < 0,05).

In summary, depressive symptoms — even in the absence of a medical diagnosis of depression - can

10



affect eating behavior, readiness to change and predict poor weight loss outcome. In populations with
high prevalence of undiagnosed depressogenic tendency assessing depressive symptoms at baseline
and addressing them appropriately during dietetic intervention might be effective to improve

adherence and dietetic intervention outcome.

Emotional distress and anxiety

Also emotional distress and anxiety may interfere with the outcome of dietetic intervention. For

dtal anxiety after
raits using the State

Trait Anxiety Inventory (STAI-Y) at baseline in 75 wom g eating disorders and

than normal. Another study indicated associa althy diet coping strategies and
anxiety (STAI-Y) (see table 4) or stress (pe @gi S) in women with gestational diabetes

(55). The authors suggest concomit i rograms to increase diet adherence. Another

Fatigue

Many diseases cause secondary conditions which impact dietary intake, for example diagnosed or
undiagnosed fatigue (56). Artom et al. (24) confirmed the relevance of undiagnosed fatigue for dietetic
interventions in patients with advanced kidney disease. The etiology of fatigue is complex and involves
e.g. chronic inflammation, depression and anxiety, sleep and malnutrition. Measures against fatigue

can also be part of dietetic intervention, e.g. increasing physical activity of the client (57, 58) or

11



increasing intake of anti-inflammatory nutrients. Another interesting trial points out that

approximately 50% of patients with diagnosed chronic fatigue syndrome have food intolerances (59).

Discussion

Nutrition assessment is fundamental in process driven personalized dietetic intervention and it seems

tal aspects are not
erefore, meta-analyses
at might contribute to the
unsatisfying results. Even highly regarded Coch provide minimal requirements to

define dietetic interventions including avioral-environmental aspects. For

Despite the poor res i interventions, there is consistent evidence that successful change

to more heal i th and reduces the risks for nutrition related diseases. A recent

W-percentile increase in diet quality is significantly associated with an 8-17 %
mortality and a 7-15% risk reduction of cardiovascular death. However, the study did
not account Mr relevant behavioral-environmental factors. Sustained improvement of diet behavior is
only the second step. To reach this step, individuals must succeed in modifying their dietary behavior.
Dietetic intervention based on a detailed assessment of behavioral-environmental aspects is destined
to enable and facilitate dietary modification.

Perri and colleagues (62) demonstrated that extended behavioral programs for enhancing self-
management in obese women are associated with better outcomes compared to standard behavior

therapies or education-only interventions. There is evidence that in some settings coaching models

12



might be more effective than drugs. Venditti et al. (10) investigated coaching approaches for weight
loss and physical activity adherence. In total, 3234 subjects were recruited and randomly assigned to
an intensive lifestyle, metformin, or placebo arm and followed for an average 3.2 years. The lifestyle
group learned self-regulatory skills for goal-setting, self-monitoring of food intake, activity and body
weight, managing environmental cues, energy balance, and problem-solving. In result, the lifestyle
intervention was more efficacious than drug or placebo treatment in delaying diabetes onset. These

results underline the importance of assessing behavioral-environmental factors in intervention

programs.

The AND Workgroup on Nutrition Counseling performed a systematic review (

i other hand

. Further well

shown in future studies.

Up to now, the implementation of behavioral-environmental assessment is insufficiently considered
and described in definitions and textbooks, even though benefits and positive health effects of the
application of these tools are confirmed by numerous trials. Transparency is needed for which tools
are mandatory and which are facultative. Our analysis showed that instructions on assessing

behavioral-environmental aspects during nutrition assessment is still very limited.
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The tools for nutrition assessment were largely developed by researchers in clinical nutrition and have
many advantages for dietetic intervention. However, and in contrast to clinical nutrition, behavioral-
environmental aspects are pivotal in dietetic intervention. An adequate consideration of the
behavioral-environmental aspects might contribute to better study results. A high number of tools are
available but the appropriateness for the use of the methods in dietetic interventions is not shown.
Further development of assessing behavior including defining the tools, validate and verify them for
the dietetic use as well as education and training of dietician is necessary to improve the dietetic

interventions verifiable. This is a new research field.

Taking into account that personalized dietetic interventions are designed with the i

of nutrition assessment, especially the definition of the IMPECD
a dedication, a central statement, aim and principles as well as t
clearness on the kind of information needed for client his,

it is not clear nor documented what behavioral-envj to be assessed by dietetic

professionals.
Therefore, the next step should be to determi nents belong to the assessment of
behavior and which methods are the bes . to our search of literature important

components of assessing behavij i r, motivation, nutrition literacy and health

Conclusion:

In summary, that inclusion of behavioral-environmental aspects is of high importance
ent during evidence-based, process-driven dietetic intervention to decrease
new outcome indicators and to tailor the coaching model to the individual needs of
plement adequate communication strategies, psychological and social information

received during dietetic assessment is indispensable.

Due to the steadily increasing cost pressure, effectiveness and efficiency of dietetic interventions to
achieve positive health outcomes are increasingly important for health care systems in Europe. Failing
or missing effectiveness is not only detrimental for health care systems and patients but will also

weaken the standing of registered dietitians in the professional world in long term.
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